Vascular changes in the developing rat retina in response to hypoxia.
This study was carried out to investigate the roles of tight junction (TJ) proteins and other factors in the increased permeability of the blood retinal barrier (BRB) affecting the immature neonatal retina following a hypoxic insult. The expression of endothelial TJ proteins such as claudin-5, occludin and zonula occludens-1 (ZO-1) and endothelial cell specific molecule-1 (ESM-1), and associated structural changes in the blood vessels were analyzed in the retinas of 1-day-old Wistar rats subjected to hypoxia for 2 h and subsequently sacrificed at different time points ranging from 3 h to 14 d. The mRNA and protein expression of claudin-5, occludin & ZO-1 was found to be reduced in the hypoxic retina, although, at the ultrastructural level, the TJ between the endothelial cells and retinal pigment epithelial cells appeared to be intact. Following the hypoxic insult vascular endothelial cells frequently showed presence of cytoplasmic vacuoles, vacuolated mitochondria and multivesicular aggregations projecting into the lumen of the capillaries. The expression of ESM-1 in the immature retinas was found to be increased following hypoxic exposure. The structural and molecular changes in the hypoxic neonatal retinas were consistent with a hypoxia induced impairment of the BRB. Hypoxia reduced the expression of TJ proteins in the neonatal retina, but the role of increased ESM-1 expression in this process warrants further investigation.